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Abstract 



A semiconductor device and manufacturing method capable of forming shallow extension 
regions in insulated-gate transistors. A side wall material containing about 1 to 20% of 
phosphorus, such as PSG, is deposited on the sides of an opening to a film thickness of tens of 
nanometers to about 100 nm and etched back to form phosphorus-containing side walls 
respectively adjacent to boron-containing side walls. An interlayer insulating film of silicon 
nitride etc. is then formed on the silicon nitride film. A thermal process performed during 
formation of the interlayer insulating film forms N-type extension regions in the NMOS region 
through a diffusion where phosphorus contained in the phosphorus-containing side walls serves 
as the diffusion source and P-type extension region in the PMOS region through a diffusion 
where boron contained in the boron-containing side walls serves as the diffusion source 
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^ffitfcS«13a, 13b*»4. d©Pijfi»(S*l 
3 a, 1 3 bfcmfflffi*««9 a, 9 b tmm<nmj&m 

[0 0 3 8] fit, m7 \Ztk-?&Z)IZ. ±®tcv-ua 
>gffc;ffiil 4£J£fflU CMP (Chemical Mechanical 
Polishing) #<DWS®S€rJgbT'>U 3 >&itm 1 4 
^^iBfkLT, ^-y-ht!6 ACD5lS£Ii£B£ 
S/ij3>afcRl 4MPMOSS«4 2<Dm5*— 

iLTNMOSI®4 10)y5-y-hii6AS^ 

[0 0 3 9] 7©flJHJC PSG (Ph 

ospho-Si 1 icate Glass) *©'J>Sl-20 tf 
1M 0-10 0 nmtf)flgJST*ft« 

^7*-;H0a, 1 0 b^n^nicRMgLTU 

[0 0 4 0] £(D|g, M^fl ^-y-hf!6A0 
y^-^-hfi^O. 2 5^m0i&l:^-hgO. 
1 m m^NMO S h7>yX^^SLJ:5^:tnH 
0 0. 7 5 Mm (=(0.25-0.0/2) CD1M F**— ;M1 

[0 0 4 1] @8{C^Tct:^tC, mU?&4 7\H 

<d p ^ x;HB« 4 3 ±tc ~> u a >»ftWW> £ 

U^y^^^^y-hii (SSI) l7*Mt5C 
itCcfcO. PRDS4 7ft**y-h«ffcRl 6&tf§6y 
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[0 0 4 2] fit, B 9 3 y'j3>tft 

CctoT, NMOSS84 1WJ>ttKK^*- 

;n5a, i 5 bic^snsu >SrSt«jStUfct£:«^ 
<toTNSX*7f^>a>fi«18a, 1 8 b**»J« 

sn, pmos««4 2ta*D>ttw k^*— ;p 

10 a, 1 0 b»c^Sn*#n>*««aii;bfc*!:«Jc: 
«k^TPiinT»3>S«19a, 19b« 
£n&<> &*3, NMOSI«4 l \zi$ttZ>#n io 
^H^HHOa; 1 0 bft<D#u «!: bit 

tttttt. Nij£»«S89a, 9 b*fcfi£3fc»*i«T 

[0 0 4 3] ^ICDct^fC, NMOSS^4 1f:^^T, 
X^Xx>'>a >/fl(DU K^^-;H 5 a, 

1 5bll 9c\zmf&2ftfzffiWm<D#U>^V'( 
*-;H0a, 1 ObCKSLTMbtl^^ V 
-X • HK>iS®8Tfe5NSJ£tS«9 a, 9b 
l:R»l/Tffi»»Kfi<Nax?xf>'>3 >**i 8 
a , 18b - t**T#*. 20 

[0 0 4 4] ^<0^ iE^#COet#CD^D-feX^^TN 
MOS h7>yX^iPMOS h7>yX^<h^6^^) 
CMOS ^10 ¥i#r/H X ^ffit ^ o NM 
OSlfeJt4 1 (Cf^S^n^NMOS h^^X^te, N 
S?J£«eS«9 (9 a, 9b) Nix^Xr>y 3 >W 
1 8 (1 8 a, 18b), mtf-hMitmi 6. JStZf^ 
y-MSHtCckoTjlSSn, PMOS««4 2 
Cff8SnSPMOSh7>yX^lt P33t£ffcMfcJU 
3 (13 a, 13 b) , PiX^XT>ya>«l 9 

(19a, 19b) , ^-h»ftR3B, RZfmtf- 30 
h««6BJCctoT*S$tl*. fit, N^ffitSr®^ 
9&yNIX^Xr>'>3 >fi«l 8WMOS h^> 
yX^OV-X- KU< . P5BK*flB«l 

3fttfPiX^Xf>ya >S«1 9^PMOS h^> 
yX^0V-X • FWf>Sg«<!:&£. 

[0 0 4 5] NlX^Xf>y3>a«18WPIX 
^Xfyya/S^l 9«lP H 1ffigl4 8 0)M^fi 

>««»j«ffl©xatw»iiiip"rs**ia:<, nsx 

^Xr>y3>I8l 8iPIX^7Xf>y3 >«« 1 40 

[0 0 4 6] &*5. 0 8 T^T^iy- hSS 1 7 <D»J« 
^IC, RTA (Rapid Thermal Annealing) ^&m^ 
T\ 9 0 0-1 0 5 Or, 3 0tm~F<Diffiifi, 5SB?r^ 
ISffoT, X^Xr>ya>®«18, 19«hy-X 

[0047] *n*fi©»fiBTtt, y-hmmmt 

Ty'j3>m £ft»{fclK»SWiTa205*<Bffi so 
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[0048] se>K, y—hnm (e&u *mtbT* 
* u > u xi >si9uz? >tfx9->m<D&mtm$>z>w* 

7 ; £^77XyU3>$:ffl^T : b^K TWrXy 
y'j3>«tr)i^:t«fl). i«ii:LTy 

[0 0 4 9] »p^T, Hi 0fc*-TJ:5K:. T-#>^* 

l6A«RiLT»6nS§lP»4 7*6,;>'J3>i 
ffi 1 co^fig® ©ftli^J* b 0 P M^M4£K * 

>5 1^AIT, N£!JMR«i£9a. gbBfCft* 
^^Mf^i^ClTfe^K Z.<D£olZ* V- 

y-X • KK>*K«*»J«HHC*tt* 
[0 0 5 0] ^r*;U««KWlQBB4 7«n,fc-f :*> 

oat'<*>aAn^ti:j:ofiaxi/&< 

[0 0 5 1 ] $ %\Z. WP»4 7#>£, 

k^*— ;n 0 a, 1 0 bwic^n-ens- 1 5«<z>ft 

gt'Pi«^t>^aAbT, #n>*#-»M 
F 1 **— ;H 0 a, 1 0 b(7)T^tCPM<D#^^ h«« 

[0 0 5 2] ^10Dct3tC> ^I©fIl©MOSh7> 

>?x^©«ifi*ffitt, y-x- HW>ifil«s»« 

[0 0 5 3] UJhT, y-X • HK>±BflWO 

y-x - k u>r >*B«*o)»riE«pfl!>jiwa 

[0 0 5 4] tfeb%, x^Xf>y3>MMi^ 

[0 0 5 5] <HJfiO)JKffi2>Hl 1-B1 8teC(7)f£ 
§B©^|fi(D^S8 2T*SCMOS#lie©MOS h?>z/ 

[0056] m 1 1 ic^Tcfc ^ \z, >> u xi >s« 
i©±H»^* : ? t »«i««2sa*i»»c»iab, nmo 

S««4 l&CXPMOS««4 2KP*x;MH«4 3R 
tfN*x;i/««4 4 0K#£fc^r*;M)B«£#trt £ 
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[0 0 5 7] 01 2tC^r£5tC, ^ISJIvUn 

yX h 5 X >^T^>o 

[0 0 5 8] fit, 01 3 ^^-£5^ 

4StfyU3>lM3^X7^LT, PMOSi 

[0 0 5 9] 01 4lZ^-t£o{Z, ±mizui? 

Xh2 0^Ml, NMOSSS«4 1 (Dfr&ft'tZ&o 

\zvis7,Y2b^n9——yy\,tzM. n?—->W 
tzu^x h 2 or^pmosm^4 2<Dy^-?— bm 

mm. i wmmfr ^ it^ < a a ltmii^m - 

[0 0 6 0] &^T, 0 1 5 tC^Tcfc 3 IC, P S 

G^cOU>£l~2 o%gfi«&trtM' k^*-;i^/£« 

^tl 0-10 0 nm©IfT«fiL, X^5FA^ 

f^>-i:^cto, y^-y-bmm^ (6c, 30 & 
tf^*-h««» (6D, 3D) ^n^nco«®tcu> 

^*TtM W*-)V2 3 a, 2 3b^Mtl)o 

[0 0 6 1] 0 1 6 ICtk-T J: O \Z. ±miZUzS 

Xh2 4^MU PMOS^4 2^Mt^ck5 
(:i/yXh2 4^-^>^Lm /\°^-x>^L 
^il^X h 2 4&DCNMOSM^4 1 CD^r- h§2^6 
DRtPJ >^W-tf-f W*-)12 3 a, 2 3b£vx^ 
£ lTNiffitl<t>2 5^yU3 >S« 1 ©gl^ 

z&&mm<&ALTfcnmm&mr^£\zj:o, nss 

M^2 2 <h|WJ^(D^^$T'^$tl^o 

[0 0 6 2] fit, 01 7fC^Tcfc5lC, ^ffitCvU 
3>gftl2 7^tai, CMP^CD^MJl^SSLT 

y'jn>Mi2 7&¥-®.iti,T. y^-y-bmme 
c^B^nm^-t^ y'jn>ifti2 7WNMos 
m^4 i<Dmy-bmm6D±.\zmf&znrz&mm m 

^i±-f) ^VX^<i:l/TPMOSW4 2(D^-y- 
h^@6CS^y^~y-h^{bHi3C^^LT, m 
□ SB4 9 £f£tt£o 
[0 0 6 3] PlPa4 9C0#J®{C, BSGfW 

4^d>^ 1-2 o%ggtw bo*-)immm* 

ffcl 0- 1 0 0 nm(DWkm~(:nm\^. X^^A^y^t-J: 
D U >^£1M H^^--;i^2 3 a, 2 3 b^n^tUCBS 
ST^n^WtM' F>i7^-;P2 8 a, 2 8b^M 

[0 0 6 4] ^©K, ^a-y- hmffi6 CCD 
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y^-y-hS^0. 2 5 umCDm&lzmy-hBLO. 
1 ^m^PMOS h^>v ? X^^f^MLJ:3(h-rtltf, 
0 0. 7 5 fim(D^ K ^7 ;Mi<£>#n >^#it-T F 
9*-^2 8a, 2 8b^Mtn«J;K 

[0 0 6 5] ^(£>^ 01 8tC^f <ko\Z. mnU4 9 
fiON^xJl/M4 4±tcvU ziyMitmfr'bfc&'f— 
hggft^2 9£^/£U y-bg£{fcJH2 9±fC#'J y'J 

io S1S3 OtCckoTSi6^o 

[0 0 6 6] f lt> 019 tc^-Tci; 3 fc, > U n >^ 
ftK2 7±(Cv'J=I>^bMi?(7)^P^ffi^5 0^^ 

-r^u c<^iirpi^iM5 ocd^co^(7)^s^^o 

T, PMOSM4 2T1i*D>Mlt^ h^^-Jl/2 
8 a, 2 8 b^(0^n>^S£^<hLfcffit5[tC^oTP 
Sl^7f>y3>aS3 1a, 3 1 b^M^n, N 
MOSM4 1 TttU >^frlM W*-)V2 3 a, 2 

>ya>®^3 2a, 3 2b/>«^n^o &*3* PM 
20 OSM4 2\Z$>n%>V >^friM 3 a, 

[0 0 6 7] Jc<D'&, l2«S^OgE#a>ynirXS:SSITN 
MOS h7>yX^iPMOS K ^ >>>X^ 

OSS«4 KCffS^n^NMOS ^7>yX^H N 
iMS^2 6 (2 6 a, 26b) , N^X^t">~> 
a>M^3 2 (3 2 a, 3 2b). *y-h»ft«l3 
D, Hy-hil6DCcl;oTM$n, PMOSI^ 
30 4 2 K:f£K2n&PMOS Y=y>V7s$\L PS!1£«« 
^2 2 (2 2 a, 22b) , P^X^X^>>-3 >®*§£ 
3 1 (3 1a, 3 1b). *y-M6{fc«l2 9, Rtf* 
y-Ml3 0l;i:oTl^n§ 0 -?rLT> N^ffifS 
®^c2 6S»NSX^Xf»3 >M«3 2WMOS 

M^c2 2WPSx^Xf>ya >SS«3 l^PMOS 

[0 0 6 8] 3&*5, 0 1 8 h*S 3 0 C7)ff£ 

j^^tc. mg©«iii tra«^RTA»©ssia, fi^riffl 

40 ©a^ff X^X^>V3 >M«3 1 , 32£V — 
X-HK>$g««2 2, 2 ec^ffittft^^^JBtfCfT 

[0 0 6 9] ^^c, ^3W©»J8 2Ttt, y-hiW»K<t 

hiilffi^: ITy U 3 >^« 4 afk*{kM* 
^>^^«T a20s*©BiBI«*«»S:ffl^Tt>filri. 

[0070] $b{c, mmommi tmm* y-hmm 
mm) trntisT. *uy'j3>wc^>^f> 
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[0071] floAT, mmnmmitm^ t*^** 

l6C»SLTif.n?.e§Pi4 9/^6 OfttPS^ 
*>*aAUT^**;P««£»(£-r* «fc 5 ic L 
Tfc&K, ^©.fcSfC^^M^^j^SCtlCJ: 

o, mos v?>i;x9<n^**)immz$itfz>m>&& 

[0 0 7 2] <I©J;-5(£. H#6©Ji*<ii2©MOS h^> 

->*x^wK®*fett. fkmcDwmi tmm. y-x • k i» 

tcj:oxi7XT->v3 >m^mis.-t z>rc#). x^x^ 
>^>3 >mfeJ^/£&©TM^ffi&{cif^T£#*a!iS©^ 

[0 0 7 3] <ilfflll3>0 2 0-0 2 7«C©fg 
9J©3W6©J£*£3T&3CMOS#fi£©MOS h^>> ? 

[0 0 7 4] 120 ~0 2 5 -CStlglJ, 0 1 ~0 6 

U £TF. I2 6~i2 8^#B3tt, 3IJS©1^3© 

[0075] 026 (c^-r J; -5 mmnmm i®i7 

T^-rXSlBUt, ^PgB4 7£!£tt;fc^ HfjPgB4 7<£> 
ffliJffltC, ^D>&Z>'tV5: ; g-n j 6tll~2 0%@^tf 

>§WF^*-iHOa, 1 0 bicPf£LT#P> 

[0 0 7 6] ^-©g. 0 2 7(c^t-J:5{C. MnSM 7 

tc^-- h^t^ i 6 , my- htsi7 ^m-Amna 

rZ>Z.£iz±<0. PBa3P4 7rt*^y-hg?{kMl 6& 
^'-hfll 7l;J;oTl»5. 

[0 0 7 7] -f-LT. 02 8 tCSVTctptC. yij3>§ 
ftSIl 4±tc->Un>^k^#Wgp f !J^^4 8^Jgfi)c 

T, NMOS««4 1T«*P> • tyt*D--f h*r>* 
-;P3 3a, 3 3 brt©ty&tf#P>£K;ffcj!I<b L-fc 
J£ifcK < £oTNSX^X^>>'3 >$P£3 4 a, 3 4 b 40 
MPS^7hMSt3 5a, 3 5 bA^tl^timtS.^ 
tl. P MO S 4 2 T1i# n >^ 1 * - ;H 
0 a, 1 0 brt©*D>S:it«jStUfctt*fc«toTP 
II^Xf>->3>«19a, 19b*WStl5. 
[0 0 7 8] #n>£kV£©ffitt«8c©filr» (#P> 

SNSX^X^vs >f@i£3 4 (3 4 a, 3 4 b) tt 
(3 5 a, 3 5 b) ttNiIi7Xr>y3>i«3 4 i 50 
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v 3 >MfeJc 34tP v hMfeJc 3 5 tfimmzftm 

[0 0 7 9] -e-©^. IH^©gE#©-7'P-tlX^^TN 
MOS h7>yX^iPMOS h y >i/7,9 tfr <=>&3 
CMO SiSffl^f /t-f X^t4. fciS. NM 
OSSS^4 1 (Cf£S$n£NMOS h7>yX^(l N 
SffifStMfeJt 9 . Ni!l?Xf>>'3>i«3 4 < PS* 
7"7hM3 5, *y-h»fl:Bti6. Sgy-h«Bi 
7Ci^Tj|SSft, PMOSM«4 2(CfffiSni.P 
MOSF7>yX^li, Piaa«BS^13. P^X^X 
f>->3>Ml9a, 1 9 b. 5iy-hS?{bK3 B, 
SO:iy-Mi6Bl;«toT«^Sni,. ^LT, N 
lffil®«92S;yNII^Xf>y3>IS3 4#NM 

os h^>vx^©y-x • >#ui£i:&9, ps 

ffil&Cttl 3S^PMX^X^>~>3>ga*El 9^*PM 

os h^>>?x^©y-x • K v-i 

[0 0 8 0] NII?Xr>y3>Ii3 4 1 Pl*^r 
7Mi35MPSlyXf>y3>I8l9ll Jf 

w*e»^4 8©^s#©^s*fijfflbT^-rsfc 

a6. ^^©i^Xfyys y hm®& 

fi£ffl©Xg<&»JjtiiJU-r-5i^SH^<- N^Xi7X^> 
y3>W34, Pmtf'rv bM®3 5MPSXyX 
^>->3>hSJK1 9 tSrl^BttCPfig-r^Ct^^^,,, 
[0 0 8 1] C©±-5lc:, ^iS©^.3©MOS 

m. y-x - h u-f >±iM«ti:, jBmieftiigjg 

W**#t»-f H r y*-)K*I©^%SS£aMi:LfcffiS 
MS £ fT p £ £ (C «fc 0 x ^ X =r > -> 3 >®« £ JUfiScT -5 

&*. ^t?^>i/B>mm&fc'&<r)^mMm.mzm*3- 
^z&Mw<n&m$:m^mzmffi.-Tz>ciii,z£-?T. m 

^PNg&^tSMOS h^>>^X^S:#-5^t^t? 
[0 0 8 2] £ £>K, SI©il3fflMOSh7>yX 

^©^ii^ffifs. **s!5t&r«i;tt«ft**sfcs 2 as 

fTSCtlCtO. NMOSh7>yX5'0Ii'Xf> 
v-3 >(H«»«I^K:raWf»C#^r^ 

[0 0 8 3] <**S©»fiB4>H2 9~03 6teC©fg 
07l©IISS©^4-C$>-g>CMOS^ii©MOS h7>y 
X^©ffifityjffi<&STSff®0T'$.^»„ KT. rtie»©0 

&#jblt, mrnvmm 4 ©«a*ii&Rflt5. 

[0 0 8 4] ST. 0 2 9 ic^-T J: 3 lc. y'j3>SS 
l©±SSE{C3^^7>g|®«2*S^W(Cjg)5gU. NMO 
Sgg«4 lS^PMOSi«i4 2 CPi)i;l/iS4 3S. 
C/N x;US@^c 4 4 Si^vetvr * >?£A#(C J: o TJg 
S£ Lfc^, v U P >S«t 1 ±©^:Bi(C x U P >»ft«a 



(10) 



ftm2 001-30831 8 



17 

3, PS!*UyU3>I36*)iWt§o 
[0 0 8 5] *&\Z, H3 0 KS"r«fc 3 IC, PSUtfUS/U 

a>l3 6±Cl/yXN5eML/:E ^JWKtCj; 

0 V 5 £rA'3?-X>^T£o 

[0 0 8 6] f IT, 0 3 1 tC^"Tcfc^(C, /\°^— x> 

Jf 3 6&^>U:3>^{fcj^3£X^5f >^LT. NMO 
B#tC. PMOSl«42fC$y-hfS (ECO 4 OB 
[0 0 8 7] 0 3 2-^13 5T^tIglt 0 

[0 0 8 8] ^LT, !3 6^tJ:3(:, BBPfflU 7 

Hy-MS3 7*JB*»/fcT*££KJ:0, ^P^4 
7rt*Sgy-MMfc«tl 6^y-MS3 7fc£o 

[0 0 8 9] fbT, 03 7 iC^Tcfc^JC, y'J^yg 

T, NMOSI«4 lTH'J>ttW K«5^HH 5 
a, 1 5 bfiO'J>*ltlUSil/fca:*i:cfc^TNS!l 
^Xf>y3>Wl8a, 18b«^tl, PMO 
SM^c4 2Tli#D>tf*< K^*— ;H 0 a, 1 0 

>->a >®«1 9 a, 19 b^fiKSn^o 
[0 0 9 0] Ba*^<OK#<Z)yP-feXS:«TN 
MOS h7>yX^^PMOS h 7 >*J7s9 £fr 
CMOS^Mftf/HX^t^o NM 
OSM4 1 *Cf£8!£*l£NMOS h7>^X*lt N 
Mffiifc1&«9, NlX^Xf>ya>Ml8, ^gy— 
hSftll6, ^-MS3 7i:«fc^tiBS^ P 
MOSI^4 2 tCfl^£*l£PMOS b^>^X^te> 
PiM«13, PiXWf>ya>««19, $ 
y-hi«3B, S^y-htt«4 0Bl:ioTa 

[0 0 9 1 ] CICDefcpiC, HJfi<0J£8l4<DMOS 

[0 0 9 2] $£fC. *J60«ffi4(DMOSh7>yX 
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NMOSh7>yX^RtfPMOSh 
^y-Hf 4 0B) ^©ita^'Jy'J^ 

[0 0 9 3] <*«©»»5>H3 8-0 4 5«^©« 

x^(7)^ityjS^^-rwB0T*>^ o jkt, cne<£>0 

10 SMUT, HJfi(0»JB5<Z)«ig^rffiS|ftW"r*. 

[0 0 9 4] i-T, 0 3 8 (C^rT J; 5 tc. ->Un>S« 

i©±»»^* : f»«t««2sasiw*c«ritu, nmo 

SM4 lR»PMOS««4 2CP'5i;Kfi*4 3& 

&N Vx.)imm 4 4 &**HF*vr * >aA^tc <t o t^ 

/a&bfc«. ->«J 3 >Sfi 1 ±©4BC-> 'J a 
3. Na#iJyUa>|38SI*««n. 
[0 0 9 5] *fC, 0 3 9^^"Tcfc3tC, NS^'Jy'J 

d unx b 5 £/^-x >^~r& 0 

20 [0 0 9 6] fit, 0 4 0 fC^-r^fC. A°^-X> 
y^nfcl/yXhS^TX^ilt, Ni#'Jy , j3> 
l3 8Wy'J3>g[«3^X7fyy , tT, PMO 
SM4 2C^-y-Hi (ECO 4 0CM^ 
hiftl3C^f>f^y$-y- h 

NMOSS^4 Hl*y-Mi4 0DRtf 

[0 0 9 7] -e^a, 041 -0 4 4 T^tlitt, 0 
14-01 7T*mjfi©«ffi2©XStra«JCff*) 

30 [0 0 9 8] fit, 0 4 5^^-tck3fC, BBPSR4 9 
n\z¥—Ym\M2 9, PS©#Uy'Ja>I)5^45 
Hy->«« (ECO 3 9*MB2fc»J«T*z:i:K:<fcD. 
MP»4 9rt*y-MSffcK2 9R^-MS3 9 

[0 0 9 9] fLT, 04 6(C^J:5tC, y'j3>g 
ft^2 7±[:y'j3>gfbi^IMW5 0£^/£ 

t^o ^ojimifiMt 5 o<DMi&<Dm<DBMm £ ^ 

T, PMOS(B«4 2t?Ji#P>$ttf-f F5*-^2 
- 8 a, 2 8 b <Z)^ a tUfclttitC J: oTP 

40 ix^Xf>ya>M3 1a, 3 1 b*«»fi!EStl» N 
MOSS«4 ltli'J >tW K«?t-^2 3 a, 2 
3 brt<o»j >«Wtl^Mf:J:9TNix^xf 
>y3>(S«3 2a, 3 2 b*<»J5EStl*. 

[0 10 0] ECl*(Z)8E#<D^P-feX*«TN 
MOS h7>yX^^PMOS h^>^X^<h^6&£ 
CMOS «l©*i*f/H 7^lSt5. &*5* NM 
OSlfel4 1 K:f£S{$n*NMOS h7>z?7s9\L N 
Si£1R««2 6, N®X^Xf>y3>M3 2, 
-MlftlR3D, ^y-HS4 ODfCcfcoT^^ 
50 n, PMOS»4 2^M$n^PMOSh7>yX 



(11) 



$#812 001-308318 



19 

^te. P$!ttft<Htt2 2, P3yx^7.x>->3 >^fej3 

X^>->a >®i£3 2*iNMOS h7>yX^©y-X 
X^>->3 >M*£3 lASPMOS h^>^X^©V— X 

[oioi] iffli^c, SISSro^ffi5©MOS h^> 
m, V-X • K >±M***jfc«K:. limiBftK^ 10 
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fcay i^Xf >y 3 >IiMfflM#^y MiSf 
fiKffl©Xg€:giJjijij!lp-rsC<h^<. ^lStfB2ffll 
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40 [010] £©3g|l§©*i6©Jg!i 1 ©MO Sh5>y 

[011] iOJ8«fflSHfi©»»2©MOS h?>i; 

[012] £©fg9i©j&88©J£ffi2©MOS h7>y 

x^©§sjg^&*^-rK®0-e^-5. 

[013] C©^BJ©^JS©^2©MOS h5>> ! 
[014] C1©^bjcd||JS©^2©MOS h7>y 
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